Summary. Ejaculated bull spermatozoa were exposed to various concentrations of ouabain to ascertain the effect on membrane potential, intracellular concentrations of sodium and potassium and motility. Membrane potential, measured by electrophysiological methods, decreased. Intracellular potassium decreased and intracellular sodium increased. Progressive motility decreased. In addition, the motility change produced by ouabain was identified as a decrease both in beat frequency and in wave amplitude.
Introduction
Previous reports (McGrady & Nelson, 1972 , 1973 have shown that membrane potential in bull spermatozoa is primarily determined by the ratio of intracellular to extracellular potassium and influenced to a lesser degree by sodium and chloride. Amplitude of the flagellar wave was found to be directly related to membrane potential (McGrady & Nelson, 1973) . However, Lindeman & Rikmenspoel (1971) found no relationship between membrane potential and extracellular potassium in bull spermatozoa and therefore postulated the existence of a fixed charge system.
Bull spermatozoa contain several cation-dependent ATPases, which are involved in flagellar contractile processes (Nelson, 1954) and in cation transport (Quinn & White, 1968) . For example, Na+-K+-activated Mg2+-dependent ATPase is believed to be responsible for maintenance of the intracellular balance of sodium and potassium (Uesugi & Yamazoe, 1966) . Bull spermatozoa maintain high intracellular potassium and low intracellular sodium concentra¬ tion relative to their surrounding media (O'Donnell, 1969) . The extracellular concentration of these ions in large part determines the intracellular concentration (McGrady & Nelson, 1973) . The cardiac glycoside ouabain, an inhibitor of cardiac Na+-K+ ATPase (Brody, 1974) , has been shown to bind to Na+-K+-activated ATPase sites in the midpiece-tail of bull spermatozoa (O'Donnell & Ellory, 1970) . As part of our efforts to investigate the permeability properties of mature and developing spermatozoa, the present study of freshly ejaculated bull spermatozoa considered the effect of ouabain on membrane potential, frequency of the flagellar beat and maximum amplitude of the flagellar wave in order to (a) determine the contribution of ouabainsensitive Na+-K+ transport to membrane potential in bull spermatozoa, and (b) clarify the effects of ouabain on specific characteristics of motility.
Materials and Methods
The sperm suspension was prepared by diluting fresh semen 1:3 (v/v) with the following medium (Mann, 1964) : 500 mg fructose, 23-9 mg NaHC03, 19-2 mg NaH2P04, 38-4 mg MgS04· 7H20, 42-2 mg KC1, 820-8 mg NaCl per 100 ml glass-distilled water, buffered at pH 7-3. Total potassium was 7-3 mM and total sodium was 143 mM. All experiments were conducted at room temperature (23 ± 0-5°C).
The cell suspension was centrifuged for 10 min at 400 g, and the cells were re-suspended in Mann's medium (control) Nelson, 1972 Nelson, , 1973 and sodium-free medium, and LK,J was 45 mequiv./l. It is known that when spermatozoa are exposed to low potassium, and/or low sodium, the intracellular concentrations of these ions change dramatically (Blackshaw, 1953; Dott & White, 1964; McGrady & Nelson, 1973 Nelson (1972) reported that ouabain produced concentration-dependent stimulatory or inhibitory effects in Arbacia spermatozoa: 10~7 and 10~6 M-ouabain increased motility to 120% of control whereas 10~4 M-ouabain decreased motility to 80% of control. In the present study, no stimulatory effects were observed. Bredderman & Foote (1971) and Boender (1976) 
